Developing a single analytical method for the determination of individual drug from a multidrug composition is a very difficult task. The present work describes a simple, rapid, precise reverse phase chromatographic method that has been developed and validated for simultaneous estimation of multicomponent cream formulation containing Lignocaine HCl, Beclomethasone dipropionate and Phenylepherine HCl. The estimation was carried out on Hypersil BDS C18 (5 µm × 25 cm × 4.6 mm i.d.) column using a mixture of ammonium acetate buffer pH 5.0 and methanol in the ratio 60:40 (v/v) as a mobile phase, at a flow rate of 1.0 mL/min and detection was performed at 222 nm. Three drugs, Lignocaine HCl, Beclomethasone dipropionate and Phenylepherine HCl, were eluted at the retention times of 3.3 min, 4.1 min and 11.49 min, respectively. The method was validated for accuracy, precision, linearity, specificity and sensitivity as per ICH guideline. The validated method is a rapid and cost effective and successfully applied to the commercially available pharmaceutical dosage form, yielding a very good and reproducible result.
Introduction
The skin Hemorrhoids are swollen veins located around the anus or in the lower rectum. About 50 percent of adults experience the symptoms of hemorrhoids by the age of 50. Hemorrhoids can either be internal or external. Internal hemorrhoids develop within the anus or rectum. External hemorrhoids develop outside of the anus. Hemorrhoids are also known as piles. External hemorrhoids are the most common and most troublesome. Hemorrhoids cause pain, severe itching, and difficulty in sitting. Fortunately, they are treatable [1, 2] . Combination of Lignocaine HCl, Beclomethasone dipropionate and Phenylepherine HCl cream were used in Hemorrhoids. Lignocaine Hydrochloride (LH) is chemically 2-(diethylamino)-N-(2, 6-dimethylphenyl) acetamide hydrochloride. This drug belongs to the widest used local anesthetic agents applied in regional management of major pain, administered spinally and epidurally or peripherally [3] [4] [5] . Beclomethasone dipropionate (BEC) chemically is 9 α-chloro-11 β-hydroxy-16 β-methyl-3, 20-dioxopregna-1, 4-diene-17, 21-diyl dipropionate [6] . Phenylepherine HCl (PEH) is chemically R)-1-(3-hydroxyphenyl)-2-methylamino-ethanol hydrochloride [8] . According to the detailed survey of analytical literature, various HPLC methods have been reported for the estimation of LH [9] [10] [11] [12] , BEC [13] [14] [15] and PHE [16, 17] individually or with other drugs but none of the reported analytical methods are available for simultaneous estimation of LH, BEC and PEH in their combined dosage form. None of the reported analytical procedures describes a simple and satisfactory RP-HPLC method for simultaneous determination of LH, BEC and PEH in their combined dosage forms. So, the objective of this work was to develop simple, precise, and rapid RP-HPLC methods for the combination of drug cream formulation containing LH, BEC and PEH.
Results and Discussion

Optimization of mobile phase
Optimization of mobile phase was performed based on resolution of drugs, asymmetric factor, theoretical plates obtained for LH, BEC and PHE. The mobile phase consisting of ammonium acetate buffer pH 5 and methanol (60:40 v/v) which was selected gave sharp, well resolved peaks of LH,BEC and PHE ( Figure 1 ). (1 μg/mL) and PHE (4 μg/mL)
Optimized chromatographic condition
The chromatographic condition parameters had optimized for RP-HPLC and were shown in Table 1 . (Figure 2 ) that all the drugs absorbed appreciably at 222 nm, so the same was selected as the detection wavelength during the studies. 
Validation
Calibration curve
The linearity of the method was determined at five concentration levels ranging from 50 to 150 μg/mL for LH, 0.5-1.5 μg/mL for BEC and 2 to 6 μg/mL for PHE (Figure 3 ). The calibration curve was constructed by plotting response factor against concentration of drugs. The results show that an excellent correlation exists between response factor and concentration of drugs within the concentrated range indicated above. The data of regression analysis of the calibration curve are shown in Table 2 . 
Accuracy
The accuracy of the proposed method was evaluated by calculating the recovery studies of the test drug at three different concentration levels (80%, 100%, and 120%) by standard addition method. A known amount of LH, BEC and PHE was added to prequantified sample solution and three replicates of each concentration were injected in developed chromatographic conditions. The % recovery results were shown in (Table 3) . 
Precision
The values of %RSD for intraday and interday variation were found very well and within 2% limit, indicating that the current method is repeatable (Table 4, 5). 
System suitability
The system suitability should be based on the criteria and parameters collected as a group that was able to define the performance of the system (Table 6 ). 
Specificity
The chromatograms of blank, placebo, test sample and standard were used to justify the specificity of target analyte. The method was specific since excipients in the formulation did not interfere in the estimation of LH, BEC and PHE (Figure 4 
Sample
LOD and LOQ
The Data for the LOD and LOQ for LH, BEC and PHE are shown in Table 7 . 
Robustness
The effects of robustness study under different altered conditions of this proposed method are satisfactory ( Table 8 ). The mean recovery and % RSD of analyzed sample indicate that the current method is robust. 
Assay of Marketed Formulation
The % assay of the marketed formulation was found to be 98.67 % for LH, 98.51 % BEC and 98.66 % for PHE (Table 9 ) 
Conclusions
The reported RP-HPLC method was proved to be simple, rapid, and reproducible. The validation data indicate good precision, accuracy, and reliability of the method. The developed method offers several advantages in terms of simplicity in mobile phase, isocratic mode of elution, easy sample preparation steps, and comparative short run time making the method specific and reliable for its intended use in simultaneous determination of LH, BEC and PHE in cream formulation.
Experimental Work
Material And methods
Chemical and reagents
The Active pharmaceutical ingredient of LH, BEC and PEH were obtained as gift samples from Yash Pharma. The used solvent and reagent were of HPLC grade. Acetonitrile, water, potassium dihydrogen phosphate and ammonium acetate were obtained from Merck Pvt.ltd. The marketed formulation (cream) was obtained from local market.
Instrumentation
Chromatographic separation was performed on a Thermo separation product with UV 2000 liquid chromatographic system. A Hypersil BDS C18column (25 cm × 4.6 mm i.d., 5 μ) was used for the separation.
Preparation of mobile phase:
The prepared mobile phase is a mixture of ammonium acetate buffer (pH 5) and methanol (60:40 v/v). It was filtered through a 0.2 μ membrane filter and degassed.
Preparation of standard stock solution
A 100 mg of the standard LH, 10 mf BEC and 40 mg PHE were accurately weighed and transferred to each of 100 mL volumetric flask and dissolved in 50 mL methanol. The flask was sonicated for 10 min. The flask was shaken and volume was made up to the mark with methanol to give solutions containing 1000 μg/mL LH, 100 μg/mL BEC and 400 μg/mL PHE.
Preparation of standard working solution:
Preparation of the standard working solution of LH, BEC and PHE was made by accurately mixing 1 mL of from the stock solutions to get the concentration as described in the marketed formulations. Hence, dilutions were accordingly made to prepare a calibration graph.
Chromatographic Conditions
A reversed phase BDS C18 column equilibrated with mobile phase comprising of Ammonium acetate buffer pH 5: methanol (60: 40; v/v) was used. Mobile phase flow rate was maintained at 1 mL/ min, and the eluent was monitored at 222 nm. A 20 μL of the sample was injected using a fixed loop, and the total run time was 13 min. All the chromatographic separations were carried out at controlled room temperature (25 ± 2°C)
Calibration Curves for LH, BEC and PHE
Appropriate aliquots of LH, BEC and PHE working standard solution were taken in different 10 mL volumetric flasks. The volumes were made up to the mark with mobile phase to obtain final concentrations of 50-150 μg/mL for LH, 0.5-1.5 μg/mL for BEC and 2-6 μg/mL for PHE . The solutions were injected using a 20 μL fixed loop system, and chromatograms were recorded. Calibration curves were constructed by plotting peak area versus concentrations of the drug and regression equations were computed for LH, BEC and PHE.
Analysis of marketed formulations
Take Cream equivalent to 100 mg of LH, 1mg BEC and 4 mg of PHE was transferred to a 100 mL volumetric flask, Put this solution on water bath till the cream get miscible with Solvent, Cool this solution and Add 60 mL Mobile phase, then, Shake for 15 min and make up volume with Mobile phase. The solution was filtered through Whatman filter paper no. 42. Take 1 mL from this and transferred to 10 mL volumetric flask and made up volume up to the mark with mobile phase. It was injected as per the above chromatographic conditions, and peak area was recorded. The quantifications were carried out by keeping these values to the linear equation of calibration curve.
Validation
The method was validated as per ICH for accuracy, precision, specificity, detection limit, quantitation limit, and robustness.
Accuracy
The accuracy of the method was determined by calculating recoveries of LH, BEC and PHE by method of standard additions. Known amounts of LH (40, 50, 60 μg/mL), BEC (0.4, 0.5 and 0.6 μg/mL) and PHE (1.6, 2 and 2.4 μg/mL) were added to a prequantified sample solutions, and the amounts of LH, BEC and PHE were estimated by measuring the peak area and by fitting these values to the straight-line equation of calibration curve.
Precision
The instrument precision was evaluated by injecting the solution containing LH (100 μg/mL), BEC (1 μg/mL) and PHE (4 μg/mL) six times repeatedly and peak area was measured. The results are reported in terms of relative standard deviation. The intraday and inter day precision study of LH, BEC and PHE was carried out by estimating the corresponding responses 3 times on the same day and on 3 different days (first, second and third day) for 3 different concentrations of LH (50, 100 and 150 μg/mL), BEC (0.5, 1 and 1.5 μg/mL) and PHE (2, 4 and 6 μg/mL), and the results are reported in terms of relative standard deviation (RSD).
Specificity
The specificity was estimated by spiking commonly used excipient (starch, talc, and magnesium stearate) into a pre-weighed quantity of drug. The chromatogram was taken by appropriate dilutions, and the quantities of drugs were determined.
System suitability
System suitability should be based on the criteria and parameters collected as a group that will be able to define the performance of the system.
Limit of Detection and Quantification
The detection limit is defined as the lowest concentration of an analyte that can reliably be differentiated from background levels. Limit of quantification of an individual analytical procedure is the lowest amount of analyte that can be quantitatively determined with suitable precision and accuracy. LOD and LOQ were calculated using the following equation as per ICH guidelines. L O D = 3 . 3 × / and L O Q = 1 0 × / , where σ is the standard deviation of y-intercepts of regression lines and S is the slope of the calibration curve.
Robustness
Robustness of the method was studied by deliberately changing the experimental conditions like flow rate, percentage of mobile phase, pH of mobile phase. 
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